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The basis for this analysis is the Arnold diffusion cell. The diffusion height is defined to be the space between the top of the waste surface and the top of the tank. shel 1 tanks. 
i f f u s i o n c o n c e n t r a t i o n = -( d e n s i t y ) ( c o e f f i c i e n t ) ( g r a d i e n t ) ( 2 )
expressed in mathematical terms
where yA is the mole fraction o f component A. for a binary system the molar average velocity can be expressed as
The molar flux of component A can then be written as 
g r a t i n g evaluated a t t h e l i m i t s
Where yAl and yA2 are mole f r a c t i o n s o f component A a t p o i n t s z, and z r e s p e c t i v e l y . For a two component system, component B can be expressed i n terms o f component A as:
so t h a t t h e l o g term can be expressed i n terms o f component B ( a i r ) as
The l o g -mean average concentration i s defined by t h e r e l a t i o n 
On making the above substitutions, the system pressure cancels out of the partial pressure terms and the expression for the steady state diffusion (molar flux), of component A into a stagnant gas (B) reduces to z2 -z1 is the diffusion length, which in this analysis is taken to be the length of the vapor space above the liquid. vapor pressure of component A at the liquid/air interface and P is the system pressure, taken to be one atmosphere in this analysis. The diffusion constant, DAB has units of cm2/sec and was calculated
The value for pB2 is obtained in a similar manner.
based on an empirical estimation method presented by Fuller, Schettler and Giddi ngs2. Using t h e data from Table 1 (nominal operation):
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The molar diffusion will then be f o r a surface area of 4.15 x IO6 cm2 t h e mass r e l e a s e r a t e of ammonia in the vented headspace a i r will be All headspace concentrations were calculated i n a s i m i l a r manner, only the diffusion length differed. The results a r e tabulated i n Table 3 .
A-3000-723 (01195) CEF014 Because of momentum considerations, the flow across the top of tank is never truly streamlined. The incoming air mass tumbles into the tank for a certain distance before flowing toward the exit port, which is maintained at a reduced pressure. Although it is technically possible to calculate the free volume o f a tank that is swept by the incoming air mass the uncertainties in such a calculation would be quite high.
Using engineering judgement, it is reasonable to assume that there is some fraction of the free volume of a waste tank that is stagnant. be assumed that at least one meter of tank atmosphere above the liquid surface is stagnant the maximum release rate of ammonia into the vent gas system for the 
